Improved high-throughput method for molecular identification of Culex mosquitoes.
Culex pipiens, Cx. restuans, and Cx. salinarius play important and most likely different roles in transmission of West Nile virus (WNV) in the northeastern United States. While Cx. pipiens and Cx. restuans are considered the main enzootic vectors of WNV, Cx. salinarius may be involved in epizootic cycles due to its broader host preferences. Accurate morphological identification of field-collected Culex specimens may be difficult, and therefore the New York State Department of Health arbovirus surveillance program allows combined Cx. pipiens and Cx. restuans pools to be tested for WNV. We have developed a modified and improved DNA isolation protocol using proteinase K digestion without traditional mosquito trituration and nucleic acid extraction to permit high-throughput screening of a large number of Culex specimens for species identification using polymerase chain reaction (PCR). This method utilizes a 96-well-plate format and a novel 1-step crude extraction procedure using proteinase K to obtain genomic DNA template from 1 mosquito leg in sufficient quantity for at least 2 standard 50-microl PCR reactions. Proteinase K digestion of legs from individual Culex mosquitoes was performed and used for PCR amplification with previously described species-specific ribosomal DNA primers. Using these rDNA primers, our modified proteinase K method successfully identified 91% to 100% of the Culex samples.